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Claims 24-34, 36-39, 41, 46-49, and 51 have been canceled without prejudice. Claims 17, 
19, 20, 23, 35, 40, 42 and 50 have been amended. Specifically, claim 17 has been amended to 
incorporate subject matter of claims 34 and 36; therefore, claim 17 is now merely a combination 
of previously claimed subject matter and creates no prosecution history estoppel. Claims 19, 20 
and 23 have been amended to particularly point out and distinctly claim that the material has a 
peel strength of 0.5 kgf/5 mm x 5 mm chip or higher when a semiconductor has been bonded to a 
s;nppnrt memhex using said material . Claims 35 and 40 have merely been amended to depend 
upon base claim 17. Claim 42 has been amended to particularly point out and distinctly claim 
providing and bonding steps in a method of bonding a semiconductor chip to a support member. 
Claim 50 has been amended to recite a semiconductor device comprising (a) a semiconductor 
chip; (b) a support member; and (c) a material. 

Claims 17-23, 35, 40, 42-45, and 50 are pending and are beheved to comply with 35 
U.S.C. 1 12. Claims 42 and 51 respectively, being directed to a method and a device, are beheved 
to contain statutory subject matter as defined in 35 U.S.C. 101. Apphcants beheve that claims 17- 
23, 35, 40, 42-45, and 50 are in condition for allowance for the following reasons. 

No new matter has been added to the present application by this amendment (B). 
The Tnvpntinn 

Broadly, the present invention is directed to a material comprising an organic die-bonding 
fibn, wherein the material may be used in the field of semiconductor manufacturing. Specifically, 
in one preferred embodiment of the invention, the material comprises an organic die-bonding fihn 
having a water absorption of 1.5% by volume or less, and the material includes an epoxy resin 
wherein the epoxy resin is any one of glycidyl ether, glycidylamine, glycidyl ester and an alicyclic 
epoxy resin. In other more limited embodiments, the material has a peel strength of 0.5 kg£^5 mm 
X 5 mm chip or higher when bonding a semiconductor to a support member. 

In another preferred embodiment of the invention, a method of bonding a semiconductor 
chip to a support member, the method comprising the steps of (a) providing a material 
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comprising an organic die-bonding film having a water absorption of 1.5% by volume or less, and 
the material includes an epoxy resin wherein the epoxy resin is any one of glycidyl ether, 
glycidylamine, glycidyl ester and an alicycUc epoxy resin; and (b) bonding a semiconductor chip 
to a support member using the material. 

In yet another preferred embodiment of the invention, a semiconductor device includes (a) 
a semiconductor chip; (b) a support member; and (c) a material comprising an organic die- 
bonding film having a water absorption of 1.5% by volume or less, and the material includes an 
epoxy resin wherein the epoxy resin is any one of glycidyl ether, glycidylamine, glycidyl ester and 
an alicyclic epoxy resin, wherein the material is provided between the semiconductor chip and the 
support member. 

The main advantage of the material in accordance with the present invention is that, when 
manufacturing a semiconductor device and the like, there is a dramatic decrease in the number of 
defects in the material. Specifically, there are fewer reflow cracks (i.e., essentially none, as shown 
in Tables 1), which equates to a more durable and reliable semiconductor chip. 
Thp Rejerfion 

Claims 42, 50 and 51 stand rejected under 35 U.S.C. 101 as being directed to a "recitation 
of a use" and not to patentable subject matter. Claims 19, 20, 21, 23 and 34-51 stand rejected 
under 35 U.S.C. 112, second paragraph, as being indefinite or incomplete claims. Claims 17, 22, 
25, 27, 34, 35, 38 and 41-51 stand rejected under 35 U.S.C. 102(b) as anticipated by Morita (U.S. 
Patent 5,406,124). Claim 28 stands rejected under 35 U.S.C. 102(b) as anticipated by Hozoji 
(Japanese document JP5-218107). Claims 18, 24, 26, 30 and 32 stand rejected under 35 U.S.C. 
103(a) as unpatentable over Morita in view of Hozoji. Claims 19-21, 23, 29, 31 and 33 stand 
rejected over 35 U.S.C. 103(a) as unpatentable over Morita. Claims 36 and 39 stand rejected 
under 35 U.S.C. 103(a) as unpatentable over Morita in view of Yusa et al. (U.S. Patent 
5,667,899). 

Applicants respectfiiUy traverse the grounds of rejection for the following reasons: 


6 


Serial No. 09/543,247 


AppHfflnfs' Arguments 

As an initial matter, Applicants point out that the Yusa et al. Patent is not valid proper art 
for the purposes of making a rejection under 35 U.S.C. §103, as stated in § 103© because the 
Yusa et al. Patent (U.S. Patent 5,667,899) and the instant application were commonly assigned to 
the Hitachi Chemical Company, Ltd., of Tokyo, Japan, at the time the time the invention was 
made in accordance with 35 U.S.C. 103(c). As proof of this fact, AppUcants have attached 
herewith a copy of a Declaration (hereafter the "Matsumota Declaration") under 37 C.F.R. 1.132 
by Genichi Matsumota, General Manager, hitellectual Property Office, Hitachi Chemical 
Company, Ltd., dated December 20, 2001. Although the Matsumota Declaration is directed 
specifically to U.S. Patent Application No. 09/785,436, filed February 20, 2001, Applicants point 
out that both Application No. 09/785,436 and the instant U.S. Patent Application No. 09/543,247 
are both rnntiniiatinns of U.S. Patent Application No. 08/9981,702, filed March 31, 1998, now 
abandoned. 

Therefore, it is plain that because U.S. Patent Application No. 09/785,436 and U.S. Patent 
5,605,763 are commonly assigned to the Hitachi Chemical Company, Ltd. that likewise the 
present U.S. Patent Application No. 09/543,247 and U.S. Patent 5,605,763 were commonly 
assigned, at the time the invent inn was made. 

Morita et al. discloses an "insulating adhesive tape" that includes a base supporting film 
and an adhesive layer formed on at least one surface thereof (see Abstract). The adhesive layer is 
a thermoplastic polymer comprising a thermoplastic polyimide, wherein the polymer has a glass 
transition temperature ranging firom 180°C to 280°C and an elastic modulus ranging fi-om 10'° 
dyne/cm^ to lo" dyne/cm^ at 25°C, wherein the elastic modulus includes a value ranging fi-om 
10^ dyne/cm^ to 10^ dyne/cm^ at a temperature between 250°C and 300°C. Morita et al. 
discloses that the thermoplastic polymer has a water absorbing ratio of less than 1 .2% (col. 9, lines 
14-16); however, Morita et al. does not explicitly state to what the percentage is relative. 
Specifically, Morita et al. only describes «/» hy wHght (col. 9, fines 35-39 and lines 53-55); 
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therefore, it is suggested that Morita et al describes that the water absorbing ratio is less than 
1.2% by weight. There k nothing in the MnHta f>t al rpfprpnce to tearh. or even siiPPest. that 
the water ah^nrhing rat io i<g 1 S% hy vohime or less as required by claims 17, 42 and 50. 

Furthermore, Applicants point out that the Examiner admits that Morita et al, does not 
disclose a "17 degree peel strength of 0.5 Kgfi^5mm x 5mm chip or above" (Office Action, dated 
September 10, 2001, page 9, lines 11-15), but the Examiner asserts that in the absence of 
unexpected results that such an increase in peel strength would be "ascertainable by routine 
experimentation and optimization" (Office Action, dated September 10, 2001, page 9, line 16 to 
page 10, line 5). 

Applicants submit for the Examiner a Declaration by Takashi Masuko (hereafter the 
"Masuko Declaration"), dated March 5, 2002, attached herewith and filed in accordance with 37 
C.F.R. 1.132. The Masuko Declaration estabhshes that when the novel fihn (see Section 7 on 
page 3) in accordance with the present invention is compared to the prior art fihn (see Section 6 
on page 3) disclosed by Morita et al. under identical experimental conditions, the result is that the 
novel fihn of the present invention demonstrates an "unexpected invulnerability" (page 7, lines 4- 
8). As shown in Table 2, when evaluating the two films for the occurrence of reflow cracks it was 
shown that while all of the Morita film samples under the given die-bonding conditions 
manifested reflow cracks, none of the samples made in accordance with the present invention had 
reflow cracks. In addition, when peel strength was measured (Matsuko Declaration, section 8) the 
peel strength was significantly greater for the novel fihn of the present invention over the Morita 
fihn (see Table 1). hi fact, when the die-bonding condition was set as "250°C x 30gf/mm^ x 20 
sec," all of the chips made using the novel fihn were destroyed during testing because the bond 
strength was stronger than the chip. In other words, the bond strength of the material in 
accordance with the present invention was stronger than what this particular test could measure! 
Clearly, this is another superior and unexpected result. 

Tn aHditinn^ Morita et al does not tearh the pa rtirnlar epnxy resin recited in claim 17, or 
that the mmponent indiiHes pnlyi miHe in aHHitinn to the epnxy resin as recited in claim 35 . 
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Thus, the Morita et al. reference can not anticipate, or render obvious, the subject matter of 
base claims 17, 42 and 50, because Morita et al. does not teach, or even suggest, that the water 
absorbing ratio is hy vohime or less , or the particular epoxy resin. In addition, Morita et 
al do not teach that the component includes the epoxy resin and a polyimide as required by claim 
35. 

However, even if a prima facie case of obviousness can be inferred from the teachings of 
Morita (which it can not) it is plainly shown that the present invention provides superior and 
unexpected improvements in both peel strength and reflow crack development over the Morita et 
al. adhesive tape. Specifically, the peel strength of the novel film in accordance with the present 
invention is consistently and significantly stronger than the peel strength of the Morita et al. film, 
and in some cases the peel strength of the instant novel film was so strong that it could not be fully 
measured using the present techniques. In addition, the novel film in accordance with the present 
invention was "unexpectedly invulnerable" to the formation of reflow cracks, whereas 100% of 
the Morita fihns developed reflow cracks. 

Hozoji discloses a "resin-sealed semiconductor device" wherein a die pad and a 
semiconductor element are fixed by using an adhesive layer in which a base material having a low 
moisture absorption rate (i.e. glass cloth or metal foil) is impregnated or coated with a bisphenol 
type epoxy resin, wire bonded, and with resin containing one or more of epoxy, phenol or 
polyimide resins (see Abstract). In addition, Hozoji teaches several desired low water absorption 
rates being changes in weight over a period of time (see paragraph [0016] and Table 1). Hozoji 
does not teach that fbp water absorbing ra tio is 1S% by vobime or less as recited in claims 17, 
42 and 50. 

Conclusion 

Applicants have established by filing the Masumoto Declaration that the Yusa et al. 
Patent can not be used as valid prior art for the purposes of making a rejection under 35 U.S.C. 
103. Furthermore, Applicants have shown that the Morita et al. reference and the Hozoji 
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reference, either alone or in combination, fail to disclose that the material would have a wafer 
ahsnrhing ratio is 1 .SVo hy vnliime nr Ipss or would teach the particular epoxy resin recited; 
therefore, the Examiner's proposed rejection of claims 17-23, 35, 40, 42-45, and 50 is untenable 
and should be withdrawn. Lastly, even if a prima facie case of obviousness could be established 
(which it can not), the Masuko Declaration clearly establishes that the instant invention provides 
both superior and unexpected bonding peel strength and an unexpected invuhierability to the 
formation of reflow cracks. 

Applicants assert that the present claims comply with 35 U.S.C. 1 12 and are in condition 
for allowance; therefore, AppUcants respectfully request reconsideration of the appUcation and a 
prompt Notice of Allowance is earnestly solicited. 

Questions are welcomed by the below signed attorney for the Applicants. 


GRIFFIN & SZIPL, P.C. 
Suite PH-1 

2300 Ninth Street, South 
Arlington, VA 22204 

Telephone: (703) 979-5700 
Facsimile: (703) 979-7429 
Customer No.: 24203 


Respectfully submitted. 


GRIFFIN & SZIPL, P.C. 
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M ARKFn f TP rr>PV of thf n aims ^ ^ 

^5 

(Amended) A material comprising an organic die-bonding film having at^ater 
absorption of 1.5% by volume or i<^g g anH ths matsrifll inr.liiHes a mmpnnfsnt that onmnnsfi?} an 

<^r>Yy rftfiin whftrpin the ppnvy rftsin ic any nnft nf glyr.idyl fithPir plvr.idvlaminf! pivf.idvl flStfT and 
an alipyr.lir ftpnvy resin 

18. (Not amended) A material according to claim 17, having a saturation moisture 
absorption of 1 .0% by volimie or less. 

19. (Amended) A material according to claim 17, having a peel strength of 0.5 kgf 5 
mm X 5 mm chip or higher whe nat a sUge where a semiconductor has been bonded to a support 
member using said material. 

20. (Amended) A material according to claim 1 8, having a peel strength of 0.5 kgf 5 
mm X 5 mm chip or higher atbe nal a stage where a semiconductor has been bonded to a support 
member with said material. 


2 1 . (Not amended) A material according to claim 20, said material having a modulus 
of elasticity of 10 MPa or less at a temperature of 250°C. 

22. (Not amended) A material according to claim 1 7, said material having a modulus 
of elasticity of 10 MPa or less at a temperature of 250''C. 

23. (Amended) A material according to claim 22, having a peel strength of 0.5 kgfi'5 
mm X 5 mm chip or higher adie nat a stage wher e a semiconductor has been bonded to a support 
member with said material. 
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24. (Canceled) 

25. (Canceled) 

26. (Canceled) 

27. (Canceled) 

28. (Canceled) 

29. (Canceled) 

30. (Canceled) 

31. (Canceled) 

32. (Canceled) 

33. (Canceled) 

34. (Canceled) 


35. (Amended) A material according to claim 1234, said component including a 
polyimide resin. 

36. (Canceled) 

37. (Canceled) 

38. (Canceled) 

39. (Canceled) 

40. (Amended) A material comprising an organic die-bonding film according to 
claim 12, further including an inorganic filler. 

41. (Canceled) 
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42. (Amended) A method of bonding a semiconductor chip to a support member^he 
mpthoH mmprising the steps of: 

pmviHing fl mflterifll mmpriRing a n organir Hie-hnnHing film having water ahsnrption of 

1 ^^A hy vn1iimf> nr Iprr^ anH tlif> matpnal inrliideg an epoYy resin wherein thft ppOXV rfiSin IS anV 

one nf glydHyl ether^ gl y ridylamine^ glyr.idyl ester and an alicvclir epOXVresin: and 

hnnHing a spmirnnHnrt nr rhip to a gnppnrt member using the material, whcicill Said 

iiial e iidl cuiiipxisiiig an uigaiiic dic-buiidhig fihii auLuiding tu cldhn 17 is used fui said bunding. 

43. (Not amended) A method of bonding according to claim 42, wherein said bonding 
is carried out at a temperature of 100-350°C for a time period of 0.1 second - 20 seconds with a 
pressure of 0.1 - 20gfi^mm^. 

44. (Not amended) A method of bonding according to claim 43, wherein said 
bonding is carried out a temperature of 150 - 250°C for a time period not longer than 2 seconds, 
with a pressure of 4 gfi^mm or less. 

45. (Not amended) A method of bonding according to claim 44, wherein said 
bonding is carried out for a time period 1 .5 seconds or less, with a pressure of 0.3 - 2 gfi'nun . 

46. (Canceled) 

47. (Canceled) 

48. (Canceled) 

49. (Canceled) 

50. (Amended) A semiconductor device luaiiufattuicd usiiig a iuatcrial comprising: 

a gemiennHnetnr ehip; 

a support member; and 
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a material rn mprising an nrganir Hie-hnnHing film having a water ahsnrption nf 1 5% hv 

volnmft nr Iftss, and the, matmal inrliiHfts an ppnvy resin wherein the epaxy resin is any one of 
glyriHyl et h pr glyridylamine glyr.iHyl ester anH an aliryrlir epnvy resin wherein the material IS 
pmvidefl hetween the semimndiirtnr r.hip a n d the support memher.au organic Ji e -boildillg film 

accoidiiig tu claim 27. 

51. (Canceled) 


14 


